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Abstrat
By onsidering the ontinuum saling limit of the A4 RSOS lattie model of Andrews-
Baxter-Forrester with integrable boundaries, we derive exited state TBA equations
desribing the boundary ows of the triritial Ising model. Fixing the bulk weights
to their ritial values, the integrable boundary weights admit a parameter ξ whih
plays the role of the perturbing boundary eld ϕ1,3 and indues the renormalization
group ow between boundary xed points. The boundary TBA equations determining
the RG ows are derived in the B(1,2) → B(2,1) example. The indued map between
distint Virasoro haraters of the theory are speied in terms of distribution of zeros
of the double row transfer matrix.
1 Introdution
Quantum Field Theories with a nontrivial boundary have reeived reently a lot of atten-
tion, due to their appliations in Condensed Matter, Solid State Physis and String Theory
(D-branes). A problem of great interest is the Renormalization Group ow between dier-
ent boundary xed points of a CFT that remains onformal in the bulk. Many interesting
results have been ahieved, and ows have been studied for minimal models of Virasoro
algebra and for c = 1 CFT (see e.g. [1℄ and referenes therein). Numerial saling funtions
for the ow of states interpolating two dierent boundary onditions an be systematially
explored by use of the Trunated Conformal Spae Approah [2, 3℄.
A beta funtion an be dened for the boundary deformations, muh the same as for
the bulk perturbations of onformal eld theories [4℄. The onformal boundary onditions
an thus play the role of ultraviolet (UV) and infrared (IR) points of the ow. One gets
out of the UV point by perturbing with a relevant boundary operator and gets into an IR
one attrated by irrelevant boundary operators.
Among the possible boundary perturbations of a CFT there are some that keep an
innite number of onservation laws. These are referred to as integrable boundary per-
turbations. In this partiular ase experiene suggest that there should be some exat
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method of investigation, based on transfer matrix and Bethe ansatz tehniques. One of
the most elebrated of these methods is the Thermodynami Bethe Ansatz (TBA) [5, 6℄
giving a set of non-linear oupled integral equations governing the saling funtions along
the RG ow. In the following we illustrate how one an obtain TBA equations from a
lattie onstrution for the integrable boundary ows.
The simplest nontrivial example to onsider is the seond model in the Virasoro minimal
series, the Triritial Ising Model (TIM) with entral harge c = 7
10
. It has interesting
appliations in Solid State Physis and Statistial Physis. Its Ka table is given here
below:
0
3
5
1
10
7
16
3
2
1                          2                        3
r
1
2
3
80
s
We have drawn only half of the table, by taking into aount the well known Z2 sym-
metry (r, s) ≡ (4 − r, 5 − s) that redues the independent hiral primaries to 6 in the
TIM.
Conformal boundary onditions for minimal models with diagonal modular invariant
partition funtion of type (Ap, Ap′) are lassied to be in one to one orrespondene with
hiral primary elds in the Ka table. So there are 6 dierent onformal boundary ondi-
tions B(r,s), r = 1, 2, 3 and s = 1, 2 for the TIM (A3, A4).
Let us onsider in the two-dimensional plane (x, t) the TIM dened on a strip of thik-
ness L, i.e in the region 0 ≤ x ≤ L and −∞ < t < +∞, with non-trivial b.. B(r,s) on
the left (x = 0) and B(r′,s′) on the right (x = L) edge respetively. This situation will be
denoted B(r,s)|(r′,s,). In the following we are interested in boundaries of type (r, s)|(1, 1). We
shall denote for short B(r,s)|(1,1) = B(r,s). For this partiular lass of boundary onditions
the partition funtion simply redues to one single harater [7℄
ZB(r,s)(q) = χ(r.s)(q)
where χ(r,s)(q) denotes the harater of the irreduible Virasoro representation labeled by
(r, s) at entral harge c = 7
10
.
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For eah given boundary ondition B(r,s) there is a set of boundary operators φ(u,v) that
live on the edge. If we want to keep the b.. unhanged all along the edge, these operators
must be restrited to the onformal families appearing in the OPE fusion of the Virasoro
family (r, s) with itself: (u, v) ∈ (r, s) × (r, s). They are distinguished in terms of their
onformal dimensions hr,s as relevant (hr,s < 1) and irrelevant (hr,s > 1). Of ourse only
relevant perturbations break sale invariane at the boundary in suh a way to get out of
the xed boundary point of a spei boundary ondition and ow to another one. So
if we want to onsider possible relevant boundary perturbations of the TIM, i.e. QFT's
desribed by the ation
S = S(r,s) + λ
∫ +∞
−∞
dt φ(u,v)(x = 0, t)
 where S(r,s) denotes the ation of TIM with boundary ondition B(r,s)  we have to restrit
to the following possibilities
boundary ondition boundary perturbations
B(1,1) ≡ B(3,4) − none
B(2,1) ≡ B(2,4) 0 none
B(3,1) ≡ B(1,4) + none
B(1,2) ≡ B(3,3) −0 φ(1,3)
B(2,2) ≡ B(2,3) d φ(1,2), φ(1,3)
B(3,2) ≡ B(1,3) 0+ φ(1,3)
Atually there are two physially dierent ows for eah pure perturbation (i.e. on-
taining only one operator φ(12) or φ(13)), owing to two possibly dierent IR destinies. This
is ahieved by taking dierent signs in the oupling onstant in the ase of φ(13) ows, and
real or purely imaginary oupling onstant in ase of φ(12) ones. The boundary ondition
B(2,2) an be perturbed by any linear ombination of the elds φ(1,2) and φ(1,3). The symbols
+,−, 0+,−0, 0, d represent other ways to denote the TIM onformal boundary onditions
present in the literature [8, 9℄, and we report them here only to failitate translations to
the reader.
Along the ow, going from UV to IR, the boundary entropy assoiated to eah B(r,s)
g(r,s) =
(
2
5
)1/4 sin πr
4
sin πs
5√
sin π
4
sin π
5
dereases [4℄. Therefore we expet to have ows only between boundary onditions where
the starting onformal boundary entropy is higher than the nal one.
The possible onformal boundary onditions have been studied extensively by Chim [8℄
and the ows onneting them by Aek [9℄. The piture an be summarized as in g.
1. Integrability an be investigated in a manner similar to the bulk perturbations and it
turns out that the ows generated by pure φ(1,3) and φ(1,2) perturbations are integrable.
3
(2,2)
(2,1)
(3,2)(1,2)
d
0
−0 0+
−
+
(1,1) (3,1)(1,1)+(3,1)
+&−
+
−
− +
−
+
− +
−
+
+−
φ
φ(1,3)
(1,2)
φ(1,2) φ(1,3)+
φ(1,1)
Figure 1: The boundary ows between TIM onformal b.. Pure φ(1,3) and φ(1,2) ows are
integrable. More information an be found in [9℄.
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Instead, the ow starting at B(2,2) as a perturbation whih is a linear ombination of φ(1,2)
and φ(1,3) is strongly suspeted to be non-integrable.
Notie the Z2 symmetry of g. 1, whih is stritly related to the supersymmetry of the
TIM. Investigation of the supersymmetri aspets of the TIM boundary ows is, however,
out of the sope of the present talk.
We dedue TBA equations for the integrable ows from the funtional relations for the
transfer matrix of a lattie RSOS realization of the model. We will fous, as an example,
on the ow obtained by perturbing the B(1,2) boundary TIM by the relevant boundary
operator ϕ(1,3)
UV = B(1,2) 7→ B(2,1) = IR, χ1,2(q) 7→ χ2,1(q) (1.1)
This ow indues a map between Virasoro haraters χr,s(q) of the theory, where q is the
modular parameter. The physial diretion of the ow from the ultraviolet (UV) to the
infrared (IR) is given by the relevant perturbations and is onsistent with the g-theorem [4℄.
The approah outlined here, however, is quite general and should apply, for example, to
all integrable boundary ows of minimal models.
2 Saling of Critial A4 Model with Boundary Fields
It is well known that the TIM is obtained as the ontinuum saling limit of the generalized
hard square model of Baxter [10℄ on the Regime III/IV ritial line, i.e. the A4 RSOS
integrable lattie model of Andrews-Baxter-Forrester [11℄, with ritial Boltzmann weights
a                b
d               c
u
= W
(
d c
a b
∣∣∣∣ u
)
=
sin(π
5
− u)
sin π
5
δa,c +
sin u
sin π
5
(
sin πa
5
sin πc
5
sin πb
5
sin πd
5
)1/2
δb,d
satisfying the Yang-Baxter equation. The indies a, b, c, d = 1, ...4 take values on the
A4 Dynkin diagrams, whose adjaeny ditates whih are the nonzero elements of the
Boltzmann weights.
In the presene of integrable boundaries, one must also introdue the so alled boundary
Boltzmann weights, satisfying the Boundary Yang-Baxter equations. Their general form
has been given in [12℄, for our purposes here we selet
5
aa
u a+1
−
= K
(
a
a
a± 1
∣∣∣∣u
)
=
(
sin π(a±1)
5
sin πa
5
)1/2
sin(u± ξL) sin(u∓
πa
5
∓ ξL)
sin2 π
5
and
a
a
a+1 u
 −
= K
(
a± 1
a
a
∣∣∣∣ u
)
=
(
sin π(a±1)
5
sin πa
5
)1/2
All these Boltzmann weights are periodi under u→ u+pi. The saling energies of the TIM
are obtained [13℄ from the saling limit of the eigenvalues of the ommuting double-row
transfer matries D(u) [14℄
......
......
u
a
a a
a
ξ ξ
L R
R
R
L
L
u u u u u
λ− λ− λ− λ− λ−
λ−
u u u u u
u
pi
5
)(λ=−
of the A4 lattie model with N faes in a row. Integrability means [D(u),D(v)] = 0,
∀u, v ∈ C. The physial region is given by 0 < u < π
5
; rossing symmetry D(u) = D(π
5
−u)
implies that the isotropi point is u = π
10
. The matrix D(u) satises the property
dim D
(N)
(aL,aR)
= (AN)aL,aR
where the matrix A is the inidene matrix of the A4 Dynkin diagram. Here the notation
D(aL,aR) means the sub-matrix of D for xed aL, aR boundary spins. It is onvenient to
introdue the normalized double row transfer matrix
t(u) = P(u, ξL)D(u)
6
that satises the following funtional equation:
t(u)t
(
u+
pi
5
)
= 1 + t
(
u+
3pi
5
)
. (2.1)
For the interested reader, the expression for the normalization fator P(u, ξL) is given in
[13℄. Even if the equation for t looks boundary independent, the solutions are xed by the
behavior of the zeros, that are boundary dependent. The transfer matrix D(u) is entire
and has only zeros; t(u) has instead two omplex onjugate poles (oming from P(u, ξL))
in the strip − π
10
< Imu < 3π
10
. We shall see that they will aet the boundary driving term
in the TBA equations we are going to dedue.
In a lattie of N horizontal and M vertial sites, with periodi boundary onditions on
the vertial diretion and aL, aR boundary onditions on the horizontal one, the partition
funtion of the triritial hard square model an be written as
ZMN(u) = TrH
(
D(aL,aR)(u)
M
)
∼ e−NMfbulk(u)−Mfsurf (u)Z(q)
where fbulk and fsurf are the bulk and surfae ontributions to the free energy respetively.
Z(q) is the universal onformal partition funtion, with modular parameter
q = e−2π
M
N
sin 5u
Therefore the behavior of eah transfer matrix eigenvalue is
log d(u) = −Nfbulk(u)− fsurf(u)−
2pi
N
(
∆−
c
24
+ n
)
sin 5u+ o
(
1
N
)
with n a nonnegative integer. It is then logial to onsider for the eigenvalues t(u) of t(u),
the deomposition for N →∞
t(u) = f(u)g(u)l(u)
where f(u) ∼ O(N), g(u) ∼ O(1) and l(u) ∼ O(1/N).
In general the onformal partition funtion expands over haraters of the c = 7
10
Virasoro algebra
Z(q) =
∑
r,s
Nr,sχr,s(q)
where Nr,s are nonnegative integers desribing the multipliities of Virasoro representations
in the Hilbert spae.
Bauer and Saleur [15℄ used Coulomb gas tehniques to show that if one hooses the
boundary onditions leading to the onguration depited in g.2 the single harater
χ(r,s), i.e. the partition funtion of TIM with B(r,s) boundary onditions, an be realized
in the saling limit N → ∞. The onguration an be built by taking the boundary
Boltzmann weights desribed above, with aL = r, aR = s and ReξL =
π
10
. This latter
hoie kills the weight alternating r and r − 1 on the left at the isotropi point u = π
10
.
7
rr+1
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Figure 2: Lattie boundary onguration leading to Cardy partition funtion
At ritiality there exist integrable boundary onditions assoiated with eah onformal
boundary ondition (r, s) arrying 0,1 or 2 arbitrary boundary parameters ξL, ξR [12℄. To
onsider boundary ows we must x the bulk at its ritial point and vary the boundary
parameters ξL, ξR. However, these elds are irrelevant in the sense that they do not hange
the saling energies if they are real and restrited to appropriate intervals [13℄. Expliitly,
the ylinder partition funtions obtained [13, 12℄ from (r, s) integrable boundaries with
ξL, ξR real are independent of ξL, ξR and given by single Virasoro haraters
B(r,s) : Z(q) = χr,s(q). (2.2)
The reason for this is that in the lattie model the elds ξL and ξR ontrol the loation of
zeros of eigenvalues of D(u) on the real axis in the omplex plane of the spetral parameter
u whereas only the zeros in the saling regime, a distane i logN out from the real axis,
ontribute in the saling limit N → ∞. The solution is to sale the imaginary part of
ξL, ξR as logN . This is allowed beause ξL, ξR are arbitrary omplex elds.
We nd that only one parameter at the time (we all it ξL) is needed to indue the
ϕ(1,3) RG ows and is identied as the thermal boundary eld:
ξL ∼ ϕ(1,3). (2.3)
For the ow (1.1), following [13℄, we onsider the (r, s) = (2, 1) boundary with the (1, 1)
boundary on the right (with no boundary eld) and the (2, 1) boundary on the left with
boundary eld ξL. We sale ξL as
Re(ξL) =
3
10
pi, Im(ξL) =
−ξ + logN
5
(2.4)
where ξ is real. In terms of boundary weights, the (1, 2) boundary is reprodued in the
limit Im(ξL)→ ±∞ whereas the (2, 1) boundary is reprodued in the limit Im(ξL)→ 0.
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The saling behavior of the A4 lattie model at the boundary xed points is desribed
by the TBA equations of O'Brien, Peare and Warnaar [13℄ (OPW). We generalize their
analysis to inlude the saling boundary eld (2.4).
3 Classiation of zeros
The zeros of D(aL,aR)(u) an be lassied in two strips, the rst given by −
π
10
< Re(u) < 3π
10
and the seond by
2π
5
< Re(u) < 4π
5
. We refer to them as strip I and II respetively. Eah
zero has to be aompanied by its omplex onjugate, and there are only two zeros on
the real axis depending on ReξL that do not play any role in the following. So we are
led to onsider only zeros in the upper half u omplex plane exluding the real axis. For
N suiently large general onsiderations supported by numerial inspetion allow to say
that there exists
• m1 1-strings at
π
10
+ iy
(1)
k and n1 2-strings at −
(2j+1)π
10
+ iz
(1)
k with j = 0, 1 in strip I
• m2 1-strings at
3π
5
+ iy
(2)
k and n2 2-strings at
(2j+1)π
5
+ iz
(2)
k with j = 0, 1 in strip II
The preise lassiation an be done in terms of the relative ordering (with respet to
their imaginary parts) of the 1 and 2-strings. This an be ahieved by giving the sequene
of numbers I
(i)
k of 2-strings with z
(i)
k > y
(i)
k . In the ase of B(1,2) this must be supplemented
[13℄ by a parity of strings σ = ±1. Beause we order the zeros as y(i)k+1 > y
(i)
k , the quantum
numbers must satisfy I
(i)
1 ≥ I
(i)
2 ≥ ... ≥ I
(i)
mi ≥ 0. Moreover, in the seond strip the largest
quantum number must be less or equal the number of 2-strings of type 2, n2 ≥ I
(i)
1 . The
2-strings in strip I are innite in number at the saling limit (see below), and their quantum
numbers are unbounded. We write this sequene as
I = (I
(1)
1 , I
(1)
2 , ..., I
(1)
m1 |I
(2)
1 , I
(2)
2 , ..., I
(2)
m2)σ with σ =
{
±1 forB(1,2)
0 forB(2,1)
There are onstraints on the numbers of strings, analyzed in detail in [13℄, depending on
the spei B(r,s) ondition
• for B(1,2) (m1 odd, m2 even)
n1 =
N +m2 + σ
2
−m1 , n2 =
m1 − σ
2
−m2 (3.1)
• for B(2,1) (m1 odd, m2 odd)
n1 =
N +m2
2
−m1 , n2 =
m1 + 1
2
−m2 (3.2)
In the saling limitN →∞ the number of 2-strings in strip I beomes innite: n1 ∼ O(N),
while the number of the other three types of roots (1-strings in both strips and 2-strings
in strip II) remains of order O(1). In [13℄ it was shown that the pattern of zeros xes the
energies (here m = (m1, m2) and C is the A4 Cartan matrix)
E(B(1,2)) =
1
10
+
mCm
4
+ σ
m1 +m2
2
+
2∑
i=1
mi∑
k=1
I
(i)
k
E(B(2,1)) =
7
16
−
1
2
+
mCm
4
+
2∑
i=1
mi∑
k=1
I
(i)
k
Out of these energy expressions it is possible to reonstrut the haraters χ1,2 and χ2,1.
First onsider the so alled nitized haraters [16℄
χNr,s(q) = q
− c
24
∑
E
qE = q
c
24Tr
(
D
(N)(u)
D
(N)
0 (u)
)M
2
where D
(N)
0 is the largest eigenvalue of the double row transfer matrix with (r, s) boundary
onditions and N sites. The limit N → ∞ of suh objets an be shown to give the well
known formulae for the TIM haraters (for details see [17℄).
One the haraters have been related in suh a strit way to the distribution of zeros
in strips I and II, it is also possible to see how they are mapped one another along the
ow B(1,2) → B(2,1). For this purpose it is more onvenient to onsider the reverse ow
B(2,1) → B(1,2) from IR to UV. The ounting of the total number of zeros in the upper u
plane for a B(2,1) onguration is N , while for B(1,2) is N − 1. Therefore one zero must
disappear to innity along this reverse ow (or appear from innity in the physial ow).
We have found 3 mehanisms that seem to exhaust the possible ways for suh a phenomenon
to be realized [17℄
• A. The top 1-string in strip 2 ows to +∞, deoupling from the system while m1, n1
and n2 remain unhanged. This mehanism applies in the IR when I
(1)
m1 = I
(2)
m2 = 0
and produes frozen states in the UV with σ = 1 and I
(1)
m1 = 0.
• B. The top 2-string in strip 1 and the top 1-string in strip 2 ow to +∞ and a
2-string omes in from +∞ in strip 2 beoming the top 2-string. Consequently, eah
I
(1)
j dereases by 1 and eah I
(2)
k inreases by 1. This mehanism applies in the IR
when I
(1)
m1 > 0 and I
(2)
m2 = 0 and produes states in the UV with σ = −1 and either
m2 = 0 or I
(2)
m2 > 0.
• C. The top 2-string in strip 2 ows to +∞ and a 1-string in strip 2 omes in from
+∞. Consequently, eah I(2)k dereases by 1. This mehanism applies in the IR when
I
(2)
m2 > 0 and produes states in the UV with σ = −1 and I
(2)
m2 = 0.
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Observe that
• these mappings are in fat one-to-one
• the 1-strings in strip 1 are never involved
• the hange in parity of m2 is onsistent with (3.1) and (3.2).
• for A,B: mUV2 = m
IR
2 − 1 and for C: m
UV
2 = m
IR
2 + 1.
By doing suh substitutions mUV2 → m
IR
2 ± 1 in the nitized haraters, it is possible to
show expliitly that χ1,2(q) → χ2,1(q) under the physial ow B(1,2) → B(2,1). See [17℄ for
details.
4 Derivation of Boundary TBA Equations
4.1 On the lattie
The reurrene relation (2.1) for the O(N) piee yields the following funtional equation
for the funtion f(u)
f(u)f(u+
pi
5
) = 1
Plugging its solution (for details see [13℄) bak into the funtional equation (2.1) it yields an
equation for g(u) that in turn an be solved in the rst analytiity strip − π
10
< Reu < π
10
.
In the following, for any h(u) = f(u), g(u), l(u) we introdue the funtions
h1(x) = h
( pi
10
+ i
x
5
)
, h2(x) = h
(
3pi
5
+ i
x
5
)
eah one being analyti in the orresponding strip I or II.
The reurrene relation for g(u) yields
g1(x, ξL) = tanh
2 x
2
tanh
x+ 5ImξL
2
tanh
x− 5ImξL
2
and an analogous formula for g2(x) that we do not need in the following. The lattie TBA
equations ontain the boundary ontribution enoded in the funtion g1(x). It beomes
exatly 1 at the onformal points and takes ξL dependent values during the ow. Notie
that g1(x) depends on ξL only through its imaginary part.
Inserting this value for g1(x) into the reurrene equation again, one an determine
a onstraint to be satised by the last piees li(x), in the form of an integral equation.
Putting all these things together we arrive nally to two oupled integral equations to be
satised by t1(x) and t2(x)
− log t1(x) = − log g1(x) +
m1∑
j=1
log tanh
1
2
(x− v(1)j )−K ∗ log(1 + t2) (4.1)
− log t2(x) = −N log(tanh
2 x
2
) +
m2∑
k=1
log tanh
1
2
(x− v(2)k )−K ∗ log(1 + t1) (4.2)
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where the kernel of the onvolution is:
K(x) =
1
2pi cosh(x)
.
Observe that in ti there is an impliit N dependene that will take a role performing
the saling limit. Only the 1-strings appear expliitly in the TBA equations, v
(i)
k being
their imaginary parts. Their loation is ditated by the quantization ontitions
− log
(
−t1(v
(2)
k )
)
= n
(2)
k pii (4.3)
− log
(
−t2(v
(1)
k )
)
= n
(1)
k pii (4.4)
where n
(1)
k = 2(m1 − k + I
(1)
k ) + 1−m2 and n
(2)
k = 2(m2 − k + I
(2)
k ) + 1−m1.
4.2 The saling limit
In the saling limitN →∞ where ImξL resales as in (2.4) we dene hˆi(x) = limN→∞ hi(x+
logN). We have
gˆ1(x, ξ) = tanh
x+ ξ
2
(4.5)
with ξ → −∞ and ξ → +∞ orresponding to B(1,2) and B(2,1) respetively.
Eqs. (4.3,4.4) x the following large N behavior for v(i):
y = lim
N→∞
(5v − logN) = nite val.
Performing this saling limit on (4.1,4.2,4.3,4.4), and introduing the so alled pseudoen-
ergies
εi(x) = − log
(
−tˆi(x)
)
(4.6)
and the funtions
Li(x) = log(1− e
−εi(x))
we obtain the following nal TBA equations:
ε1(x) = − log tanh
x+ ξ
2
−
m1∑
j=1
log tanh
(
y
(1)
j − x
2
)
−K ∗ L2(x) (4.7)
ε2(x) = 4e
−x −
m2∑
k=1
log tanh
(
y
(2)
k − x
2
)
−K ∗ L1(x). (4.8)
The denition of the saling theory must be ompleted by the energy formula
E(ξ)−
c
24
=
1
pi
lim
R→ 0
RE(R) =
1
pi
[
m1∑
j=1
2e−y
(1)
j −
∫ ∞
−∞
dx
pi
e−x log(1 + e−ε2(x))
]
(4.9)
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where the limit R → 0 means that all this omputations are performed at the ritial
temperature of the TIM. The boundary parameter ξ appears only impliitly in (4.9). The
last piee required to omplete the saling piture is the loation of the zeros. From (4.3,4.4)
we obtain:
ε2(y
(1)
j − i
pi
2
) = n
(1)
k pii rst strip zeros (4.10)
ε1(y
(2)
k − i
pi
2
) = n
(2)
k pii seond strip zeros (4.11)
The two-string zeros satisfy similar equations, using the substitution y
(i)
k → z
(i)
k .
An immediate onsequene is that Li(x) vanish on the zeros of the same strip:
Li(y
(i)
k ) = 0. (4.12)
The inverse statement is not true, in the sense that there an be points where Li vanishes
without orresponding to some zero.
We do not deal here with the numerial analysis of the TBA equations found above.
Details an be found in [17℄ and will be an important part of our paper in preparation [18℄
where we explore the other integrable ows of the TIM. Generalizations to higher minimal
models and to other rational CFT's should follow the same lines, although they an beome
more tehnially involved.
Aknowledgments
FR thanks the organizers of the Landau meeting for giving him the opportunity to present
these results. This work was supported in part by the European Network EUCLID, ontrat
no. HPRN-CT-2002-00325, by INFN Grant TO12 and by the Australian Researh Counil.
Referenes
[1℄ K. Graham, I. Runkel and G.M.T. Watts, hep-th/0010082; P. Dorey, M. Pillin, A.
Poklington, I. Runkel, R. Tateo, G.M.T. Watts, hep-th/0010278. Talks given at Non-
perturbative Quantum Eets, Budapest 2000.
[2℄ V.P. Yurov and Al.B. Zamolodhikov, Int. J. Mod. Phys. A5 (1990) 3221.
[3℄ P. Dorey, A. Poklington, R. Tateo and G.M.T. Watts, Nul. Phys. B525 (1998)
[4℄ I. Aek and A. Ludwig, Phys. Rev. Lett. 67 (1991) 161. 641
[5℄ C.N. Yang and C.P. Yang, J. Math. Phys. 10 (1969) 1115.
[6℄ Al.B. Zamolodhikov, Nul. Phys. B342 (1990) 695.
13
[7℄ J.L. Cardy, Nul. Phys. B324 (1989) 481.
[8℄ L. Chim, J. Math. Phys. A11 (1996) 4491.
[9℄ I. Aek, J. Phys. A33 (2000) 6473.
[10℄ R.J. Baxter, J. Phys. A13 (1980) L61; R.J. Baxter, Exatly Solved Models in Sta-
tistial Mehanis, Aademi Press, London, 1982; R.J. Baxter and P.A. Peare, J.
Phys. A15 (1982) 897; J. Phys. A16 (1983) 2239.
[11℄ G.E. Andrews, R.J. Baxter and P.J. Forrester, J. Stat. Phys. 35 (1984) 193.
[12℄ R.E. Behrend and P.A. Peare, J. Phys. A 29 (1996), 7827; Int. J. Mod. Phys. B11
(1997) 2833; J. Stat. Phys. 102 (2001) 577.
[13℄ D.L. O'Brien, P.A. Peare and S.O. Warnaar, Nul. Phys. B501, 773 (1997).
[14℄ R.E. Behrend, P.A. Peare and D.L. O'Brien, J. Stat. Phys. 84, 1 (1996).
[15℄ M. Bauer and H. Saleur, Nul. Phys. B320 (1989) 591
[16℄ E. Melzer, Int. J. Mod. Phys. A9 (1994) 1115; A. Berkovih, Nul. Phys. B431 (1994)
315.
[17℄ G. Feverati, P.A. Peare and F. Ravanini, Phys. Lett. B534 (2002) 216
[18℄ G. Feverati, P.A. Peare and F. Ravanini, in preparation
14
